Single intracranial injections of the peptide analogues of angiotensin and the enzyme renin induced drinking of water and 1.8% NaCI solution in prepubertal female pigs maintained ad libitum on a sodium-free diet with unrestricted access to both fluids. Over the dose range 10-12-10 -9 mol angiotensin (AI), angiotensin II (All), angiotensin III (AIII), and renin substrate (RS), the volumes of water and salt solution ingested were dose-dependent. As in other vertebrates, All was the most potent and rapidly acting dipsogen. However, unlike in the rat, dog and pigeon, AIII was highly effective in stimulating both water intake and salt appetite, whereas AI and RS were relatively weak. Pretreatment of intracranial sites with 10 9 mol of the AII competitive antagonist, Sarl-AlaS-angiotensin, had no effect on the volume of water or 1.8% NaCI ingested after 10 -l° mol AIII, suggesting that in the pig AIII can exert its dipsogenic effects without acting on central All receptors. Single microinjections of 1 and 10 mU of renin also elicited dose-dependent drinking of water and 1.8% NaC1, but compared with the peptide analogues of angiotensin the responses had a longer latency and duration and were more variable between individual animals.
In most vertebrates so far tested, the dipsogenic and pressor activity of renin, RS and AI have been found to be dependent on the subsequent formation of the octapeptide All either in the circulation 8 or within the brain 3,10. AIII, in sharp contrast to its efficacy in promoting aldosterone secretion 9, is a relatively poor dipsogen and pressor agent presumably because the heptapeptide does not stimulate AII biosynthesis 2.
In the present study, we compared the dipsogenic effects of centrally administered renin and the peptide analogues of angiotensin in the pig, in order to characterize the receptors for thirst in this species.
Fourteen female prepubertal pigs of the Yorkshire breed were stereotaxically implanted with a 21-gauge stainless steel guide cannula into the anterior hypothalamus and another cannula into a lateral cerebral ventricle, using surgica4 procedures employed previously in the dog 4. The animals were individually housed and maintained on a commercial sodium-free diet with access to tap water and 1.8% NaC1 solution ad libitum. Single intracranial injections 1-2/A in volume of 10-~2-10 -9 mol synthetic renin tetradecapeptide (RS), decapeptide IleuS-angiotensin I (AI), IleuS-angiotensin I (All) and des-Aspl-angiotensin II (AIII) (all obtained from Beckman), and 1-10 milliunits hog renin (Nutritional Biochemicals) were made 2-3 times per week for a period of 6-8 weeks. Equivalent volumes of isotonic saline vehicle were administered routinely to control for possible behavioral conditioning. Animals were food deprived for 60-90 min before each test and for 60 min after the injections.
At the end of the experiments, the pigs were sedated with halothane and killed with an overdose of intravenous pentobarbitone. The brain was perfused in situ by injecting 10% buffered formalin through each carotid artery, or in some cases through the left ventricle of the heart. The brain was removed and fixed in 10% formalin for 48-72 h, after which it was sectioned at a thickness of 80/~m using a freezing microtome. Serial sections were stained with thionin or
